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A METHOD OF HnAmCEBJlXAJiQM 

TECHNICAL FIELD 

The present invention relates to a method of homogenization of a 
5 pressurised liqueform emulsion, in which the liquid is caused to pass at least 
two concentrically placed homogenization gaps. 

BACKGROUND ART 

Homogenization is an industrial process which has long been 
10 employed and whose purpose is, in a fat emulsion such as, for example, 
milk, to shear or split the largest fat globules into smaller fat globules and by 
such means stabilise the fat emulsion. For, for example, milk, this implies 
that cream-clotting is prevented, and the vast majority of all consumer milk 
today is homogenized. 
1 5 Homogenization normally takes place by mechanical processing, such 

that the fat emulsion, which is at a high infeed pressure, is forced at high 
speed to pass through a very narrow gap where the fat globules of the fat 
emulsion are broken up as a resuh of the turbulence which occurs at high 
speeds and by means of cavitation bubbles which implode in the liquid. The 
20 process takes place during a very short period of time and what happens 
during this brief period is that the speed of the fat emulsion on its passage 
increases while the pressure drops, which results in the hquid coming to the 
boil. 

A homogenizer substantially consists of a large piston pump which 
25 gives high pressure, and a counter-pressure device where the 
homogenization proper takes place. The counter-pressure device, the 
homogenizer valve in turn consists of a pressurised, resihent valve cone, a 
valve seat and a valve housing which surrounds the valve cone and the 
valve seat. The valve cone and the valve seat are normally rotation- 
30 symmetric and are disposed such that between these parts, a radial throttle 
occurs which constitutes a homogenization gap. The height, width and 
length of the gap determine the volume at which the homogenization takes 
place. This volume must be as slight as possible in order to obtain an 
efficient homogenization. The gap height is reduced at an elevated pressure 
35 on the liquid which is to be homogenized, at the same time as a greater flow 
entails that the gap height is increased. 
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It is often desirable today to employ a lower pressure on the liquid, at 
the same time as the intention is to increase the flow volume. This implies 
that a longer homogenization gap is needed. Various methods for 
lengthening the homogenization gap are known from the patent literature. 
5 Swedish Patent AppHcation SE 9701504-4 discloses a homogenization valve 
in which a number of homogenization gaps are concentrically disposed, 
which thereby gives an increased length of the homogenization gap. 

Most generally, it is insufficient merely to extend the homogenization 
gap. In order to obtain as efficient homogenization as possible, where all fat 
10 globules, for example in milk, are sheared or split into such small fat 
globules that a stable emulsion is obtained. This problem has most generally 
been solved by carrying out the homogenization process in several stages. 

USPS 5,482,369 discloses a further method of obtaining an efficient 
homogenization. This method takes as its point of departure that the 
15 component parts or phases of the emulsion, for example water and fat which 
are both under pressure, are caused to pass through two opposed nozzles so 
that the two jets meet at high speed. The two nozzles are fixed and have a 
very narrow gap where the two liquids are to pass. Milk, which already from 
the outset consists of a mixed, unstable fat emulsion which may contain 
20 naturally occurring particles would, in such a homogenizer, rapidly block 
the narrow gaps of the nozzles and render the process unusable. 

OBJECT OF THE INVENTION 

One object of the present invention is to realise a homogenization gap 
25 which is of optimum design and is controllable for desired flow and 
pressure, at the same time as a more efficient and improved homogenization 
is obtained by utilising the speed at which the liquid passes the 
homogenization gap. 

30 SOLUTION 

This and other objects have been attained according to the present 
invention in that the method of homogenization of the type described by 
way of introduction has been given the characterizing feature that the liquid, 
when passing out from one of the homogenization gaps at highspeed and in 

35 a restricted space, meets the liquid out from one or more of the other 
homogenization gaps. 
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Preferred embodiments of the present invention have further been 
given the characterizing features as set forth in the appended subclaims. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 
5 One preferred embodiment of the present invention will now be 

described in greater detail hereinbelow, with particular reference to the 
accompanying Drawings, in which: 

Fig. 1 shows, partly in section, a conventional homogenization valve; 

and 

10 Fig. 2 shows, partly in section, a part of a homogenization valve in 

which the method according to the present invention may be reduced into 
practice. 

The Drawings show only those details and parts essential to an 
understanding of the present invention, and the placing of the 
15 homogenization valve in the complete homogenizer, which is well-known to 
a person skilled in the art, has been omitted. 

DESCRIPTION OF PREFERRED EMBODIMENT 

A homogenization valve 20 of conventional type is shown in Fig. 1, 

20 the homogenization valve 20 substantially consists of a valve housing 21 
with an inlet 22 and an outlet 23 for the liquid which is to be homogenized, 
as well as a movable valve cone 1 and a fixed valve seat 2. 

A part of a homogenization valve 20 of the type in which the method 
according to the present invention may be reduced into practice is shown in 

25 Fig. 2. In the preferred embodiment, the valve seat 2 is rotation-symmetric 
and has a central throughflow channel 4 for the liquid which is to be 
homogenized. The through channel 4 constitutes an extension of the inlet 22 
of the homogenization valve 20. From a central plane, the valve seat 2 is 
designed so that it is identical on both sides of the central plane and is, thus, 

30 reversible in the valve housing 21, which implies a doubled service life for 
the valve seat 2. 

In addition to the central throughflow channel 4, the valve seat 2 has a 
throughflow channel 5 for the liquid which is to be homogenized. Along its 
extent, the throughflow channel 5 has a number of narrow connection 
3 5 bridges 6 which hold together the two concentric parts of the valve seat 2. 
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The valve cone 1, which is also rotation-symmetric, is pressurised, 
normally by a hydraulic or pneumatic piston 24, but may, in simpler 
versions, be pressurised by means of a grub screw which acts via a spring. 
The valve cone 1 is also movable, for example, via the oil in the cylinder, in 
5 order to absorb the rapid flow variations which occur in the liquid which is 
to be homogenized. This elasticity is necessary in order to handle the flow 
variations that naturally occur in piston pumps. 

The valve cone 1 in the preferred embodiment is designed such that 
the lower region facing towards the valve seat 2 consists of a separate part 7, 
10 this part 7 being secured on a central part 8 of the valve cone 1. From a 
central plane, the part 7 is designed so that it is identical on both sides of the 
central plane and is, thus, reversible, which impHes a doubled service life for 
the part 7 of the valve cone 1. 

In the lower part 7 of the valve cone 1, there is provided a 
15 throughflow channel 3. Along its extent, the throughflow channel 3 has a 
number of narrow connection bridges 9 which hold together the two 
concentric parts of the part 7 of the valve cone 1. 

On the valve seat 2, there are at least two narrow, planar surfaces 10 
and 11 which each constitute one side of a homogenization gap 12, 13. 
20 Additional homogenization gaps 12, 13 may also occur pairwise and 
concentrically placed, but a homogenization valve 20 with more than four 
homogenization gaps 12, 13 would probably be difficult to manufacture. 

On the valve cone 1, there are likewise two narrow, planar surfaces 
14, 15 which each constitute the other side of the homogenization gaps 12 
25 and 13. The surfaces 10, 11, 14, 15, respectively are placed in register and in 
spaced apart relationship to one another, this being designated gap height 
and is normally 50-200Mm. The gap height may be varied with varied 
pressure and flow, in that the valve cone 1 is moved closer to or further 
away from the valve seat 2. 
30 The distance between the two homogenization gaps 12 and 13 is the 

same as the width of the throughflow channel 3. The throughflow channel 3 
may have a slight extension 16 provided in the valve seat 2. Alternatively, 
the valve cone 1 has a completely straight side which consists of the surfaces 
10 and 11 and their extension. The surfaces 10, 14 and 11, 15, of the 
35 homogenization gaps 12 and 13, respectively should be completely straight 
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in order the better to guide the liquid through the homogenization gaps 12 
and 13. 

The liquid, normally milk, which is to be homogenized is led into the 
homogenizer and is there pressurised at approximately 10-25 Mpa. The milk 
normally has a fat content of 0.5-3.5 per cent and is at a temperature of 55- 
80°C. 

The liquid is led in through the inlet of the homogenization valve 20 
and when it reaches the valve seat 2 the liquid is distributed so that it partly 
passes through the central throughflow channel 4 and partly through the 
channel 5. Thereafter, the liquid passes through each respective 
homogenization gap 12 and 13 and a first homogenization takes place. In the 
passage, a very rapid pressure drop down to 0 Mpa is obtained, at the same 
time as the speed of liquid increases, which results in the liquid beginning to 
boil. 

15 When the liquid from the two homogenization gaps 12 and 13 departs 

from the gaps 12 and 13, they will meet at high speed. This contributes to a 
large extent in improving the homogenization. Once the two flows have 
converged together, the speed reduces and the pressure once again 
increases. The liquid stops boiling and the steam bubbles in the liquid 

20 implode. The entire process takes place during a few fractions of a second, 
and in the violent process where the high speed and converging of the two 
flows into one another give rise to turbulence and cavitation, the fat globules 
which are to be found in the liquid are sheared or split into smaller particles 
or globules. 

25 The process takes place in a restricted space, i.e. between the outlets 

from the two homogenization gaps 12, 13 and partly in the throughflow 
channel 3, as well as possibly in its extension 16. Thereafter, the ready- 
homogenized liquid passes out through the throughflow channel 3 and 
departs from the homogenization valve 20 through its outlet 23. 

30 Given that the gap height for the homogenization gaps 12, 13 may be 

varied, it is possible, on washing of the homogenization valve 20, to increase 
the distance between the valve cone 1 and the valve seat 2 and thereby 
obtain easily washed surfaces. Given that the valve seat 2 and the part 7 of 
the valve cone 1 have hygienic sealings against the valve housing 21 and the 

35 part 8 of the valve cone 1, a hygienic homogenization valve 20 will be 
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obtained which satisfies the requirements of the food industry and which 
may be washed using conventional equipment. 

As will have been apparent from the foregoing description, a method 
of homogenization is realised which combines conventional homogenization 
5 with counter-directed flows, which considerably improves the 
homogenization process. In that it is the homogenization gaps that create the 
counter-directed flows, problems which fixed nozzles entail are obviated in 
respect of the homogenization of milk. 

The present invention should not be considered as restricted to that 
10 described above and shown on the Drawings, many modifications being 
conceivable without departing from the scope of the appended Claims. 



wo 00/15327 



PCT/SE99/01593 



7 

WHAT IS CLAIMED IS: 

1. A method of homogenization of a pressurised liqueform emulsion, 
in which the liquid is caused to pass at least two concentrically placed 
5 homogenization gaps (12, 13), characterized in that the liquid, when passing 
out from one of the homogenization gaps (12) at high speed and in a 
restricted space, meets the liquid out from one or more of the other 
homogenization gaps (13). 

0 2. The method as claimed in Claim 1, characterized in that the 

homogenization gaps (12, 13) are created in the space between two narrow 
surfaces (10, 11) on a valve seat (2), and two narrow surfaces (14, 15) on a 
valve cone (1). 

5 3. The method as claimed in Claim 2, characterized in that the liquid 

is led into the homogenization gaps (12, 13) through a central throughflow 
charmel (4) and a concentric throughflow channel (5) which are provided in 
the valve seat (2). 

0 4. The method as claimed in Claim 2, characterized in that the liquid 

departs from the homogenization gaps (12, 13) via a throughflow channel (3) 
provided in the valve cone (1). 
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A METHOD OF HOMOGENIZATION 
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Q is attached hereto. 

CH was filed as United States application 

Number . 



and was amended 



, (if applicable). 



El was filed as PCT international application 
Number PCT/SE99/01593 



on 13 September 1999 (13.09.99) 



and was amended 



(if applicable). 



I hereby stale that I have reviewed and understand the contents of the above-identified specification, mcludmg the claims, 
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Q acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined m 
^Title 37, Code of Federal Regulations, §1 .56. 

=f hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(e) of any foreign application(s) for 
j)atent or mventor's certificate or of any PCT international application(s) designating at least one country other than the 
"United States of America listed below and have also identified below any foreign application(s) for patent or inventor's 
certificate or any PCT international application(s) designating at least one country other than the United States of America 
filed by me on the same subject matter having a filing date before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. §119: 
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APPLICATION NUMBER 


DATE OF FILING 
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_Yes 
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_No 








_Yes 
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I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional application(s) listed 
below. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States applications(s) or PCT 
international application(s) designating the United States of America that is/are listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in that/those prior application(s) in the manner provided by 
the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose to die Office all inforniation 
known to me to be material to the patentability as defined in Title 37, Code of Federal Regulations §1.56, which became 
available between the filing date of the prior application(s) and the national or PCT international filing date of this 
aoDlication: . 


PRrnp 1 1 R APPt IPATinNS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S 


.C. §120: 


U.S. APPLICATIONS 


STATUS (check one) 


U.S. APPLICATION NUMBER 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 
































PCT APPLICATIONS DESIGNATING 1 
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a 

%v- PCT APPLICATION NO. 


PCT FILING DATE 


U.S. APPLICATION NUMBERS 
ASSIGNED (if any) 








'"'■^ PCT/SE99/01593 


13.09.99 
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Robert S. Swecker 

Burns. D oANEv-SwBei^-^SUdATHis^L.L.P. 
Alexandria. Virginia 22313-1404 



Address all telephone calls to: Robert S. Swecker 



.at (703) 836-6620. 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
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